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Thomson, and Rintoul process. Evers (D.R. Patent, 182,216) has described a new process for
denitrating waste acid, in which a mixture of air and steam at a high temperature enters the
denitrating tower at one or more points.
Properties of Nitro-glycerine.—Kast has found that nitro-glycerine has two solidification
or melting points (Zeitschr. Schiess-Sprengstoff'wesen^ i. 225). The lower melting phase is a labile
product and changes completely into the stable higher melting modification on stirring with a crystal of
the latter, which melts at about 13° C. The thawing of frozen nitro-glycerine has been a fruitful source
of accident, and attention has been directed towards obtaining a product which will remain liquid
under the conditions to which it is subjected during cold weather. The well-known effect of adding
soluble ingredients is to produce a depression of freezing- point proportional to the amount dissolved,
and nitro-benzene and ortho-nitrotoluene were used for this purpose. Other nitric esters of glycerine,
however, which do not appreciably diminish the explosive power of the product to which they are
added, have recently found extended use for this purpose.
Dinitro-glycerine (glycerine dinitrate), first prepared by Mikolajzak in 1903
for use in depressing the freezing point of trinitro-glycerine (British Patent, 27,706,
1904), may be prepared alone, and then added to the latter, or, more conveniently,
the two esters may be generated simultaneously under suitable conditions in the
proportions required.
One method of working (Heise, " Der Bergbau," 1907, Heft 35) is to nitrate the glycerine in
nitric acid, allowing the temperature to rise to a certain extent; the solution of the ester in nitric
acid is then allowed to stand for about two hours, and separation of the ester is then effected by
diluting with water and neutralising with carbonate of lime. After separation, the dinitro-glycerine
still contains water and acid, the latter being removed by adding soda and the water by a special
process. A reddish yellow oil of sp. gr. 1.5 is thus obtained. The calcium nitrate solution obtained
as a bye-product is treated with ammonium sulphate ; the ammonium nitrate formed is used in
explosives manufacture, and the sulphate of lime as a manure. Extraction of the diluted acid
mixture, both before and after neutralisation, by means of ether, has been tried on the small scale,
and Escales and Novak have proposed glycerine disulphuric ester as the starting point for the
preparation. The method of preparing a mixture of di- and trinitro-glycerine is described by
Mikolajzak (loc. cit,}.
The technical product is a mixture of two isomeric modifications. Its purification
is difficult.
According to Will (Berichte, 1908, 1107; Zeitschr. Schiess-Sprengstoffwesen, 1908, 324) the
dinitrate, in the water-free condition, is not solid at ordinary winter temperatures, but offers little
advantage over nitro-glycerine from the point of view of sensitiveness to shock. It is hygroscopic,
and when moist is less sensitive, but at the same time loses its faculty for forming no solid on
subjection to winter temperatures.
Nitrate of Polymerised Glycerine.—By appropriate heat treatment 2
molecules of glycerine condense to form i molecule of diglycerine with splitting
off of water. By treating the diglycerine so formed with mixed nitrating acids,
tetra-nitro-diglycerine,    s	2   /O, is obtained, which behaves like trinitro-
C8H5(ONOo)o
glycerine as regards solubility in organic solvents, insolubility in water, and ease
of detonation with fulminate of mercury. The addition of 20-25 per cent, of the
product to trinitro-glycerine will prevent it from freezing at ordinary winter
temperatures.
Will and Stohrer (Zeitschr. Schiess-Sprengstoff'wes&n^ i. 231) polymerised glycerine by heating it
for seven or eight hours to 29O°-295° C,, and obtained a product containing 60 per cent, diglycerine
and 4-6 per cent, of tri- or polyglycerines. These were separated by fractional distillation under
reduced pressure. By repeated treatment pure diglycerine can be obtained as a clear, viscous, sweet
liquid, soluble in water, having a sp. gr. of 1.33, and distilling undecomposed at 24O°-25o° C. under
8 mm. pressure.
Escales and Novak treat glycerine with hydrochloric acid and nitrate the resulting mixture of
monochlorhydrin, dichlorhydrin, diglycerine, chlorhydrin of diglycerine, triglycerine and chlorhydrin
of triglycerine (Deutsche patentanmeldung, I2th May 1906).
Claessen (British Patent, 9,572, 1908) produces diglycerine and polyglycerines in a much shorter
time than usual by heating the glycerine with a small quantity of alkali (0.5 per cent.) to 275°-28o<* C.
The glycerine, diglycerine, and polyglycerine can be separated by fractional distillation.
Dinitromonochlorhydrin.—By passing hydrochloric acid gas into glycerine
heated to 7o°-ioo° C., a mixture of a- and /5-monochlorhydrins is obtained

